Assessment of Changes in Knowledge and Stigmatization Following Tuberculosis Training Workshops in Taiwan  by Wu, Ping-Sheng et al.
J Formos Med Assoc | 2009 • Vol 108 • No 5 377
Various issues of different magnitude and com-
plexity are faced by the governmental tuberculosis
(TB) control program; some of the most con-
cerning of which are the quality and quantity of
manpower. First-line caregivers have the most 
influence on the success of the TB control program;
however, relatively little is known about their
depth of knowledge with regards to TB control
and the extent to which health workers stigmatize
TB patients. Insufficient knowledge and the high
individual cost of treatment have been identified
as the main obstacles to compliance among men
(poor patient compliance), while sensitivity to 
interaction with health staff and stigmatization in
society (poor health staff and system compliance)
have been reported as the main obstacles among
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women.1 Directly observed treatment (DOT), 
facilitated by education, holistic care, enablers 
and incentives, is still the best strategy to ensure 
patient adherence to treatment.2 Health educa-
tion must be stepped up within the TB control
program, and the psychosocial implications of TB
should be given due consideration.3
TB is often not treated completely; the reasons
for this being related to poor adherence, delayed
diagnosis, patients not completing treatment, and
even hidden social prejudice. The most common
reasons given for stopping treatment are adverse
effects, health-care-worker mistakes or behavior,
and health service failure. The desire to be cured
and the knowledge that TB is curable are the most
common reasons cited for completing treatment.4
Many consider TB patients to be unclean and
link TB with AIDS, which leads to social stigma-
tization and discrimination,5 and these factors may
cause people with TB to hide their illness from
families and the community. There is clear evi-
dence of the effects of culturally influenced beliefs
about and attitudes to TB and the treatment 
of TB on adherence to treatment. Among the 
reasons for not completing the process of diag-
nosis of TB, health-provider-related barriers were
cited most frequently (45.9%) in the Revised
National Tuberculosis Control Program facility.4
Cultural factors are associated with misinformation
about the medical aspects of TB and the stigmati-
zation of persons with the disease,6 and social
stigmatization leads to delays in medical care
being sought.7 These social conditions necessi-
tate culturally sensitive health education that
takes into account local perceptions of TB.8
TB has profound stigma, and this results in
delays in accessing care and barriers to treatment
success.9 Social support as a facilitator and stigma
as a barrier are diametrically opposed concepts
that show the need for information on TB care
and treatment.10 Better communication between
health professionals, particularly dispensers, and
patients is essential for improving treatment ad-
herence, even with directly observed treatment,
short course (DOTS).11 Non-adherence seems to
be related to treatment delivery failures, and the
health system needs strengthening, with intensi-
fied health-care-worker training and supervision.12
Training workshops are essential to the TB control
program; nevertheless, the social stigma related
to TB has been much less studied than that related
to other diseases such as AIDS and mental ill-
nesses. However, social stigma has important im-
plications for the affected person’s wellbeing and
epidemic control.13 This study therefore surveyed
health workers enrolled in TB training workshops
prior to the execution of the DOTS program.
Materials and Methods
Nationwide TB training workshops were held in
Taiwan from April to November 2006, during
which, 1279 participants attended the same train-
ing course, the content of which included educa-
tion about TB, information on the current situation
of TB epidemiology, the skills required for DOTS
execution, destigmatization and human rights.
The aim of the study was to investigate the changes
in the levels of TB knowledge and the degree of
stigmatization in first-line caregivers following
attendance at a training course. The study popula-
tion consisted of public health workers (n=444)
or DOTS workers (n=815); public health workers
were on the staff of a health center, and DOTS
workers were lay health workers that were re-
cruited from each county to take part in the DOTS
program. The first part of the structured ques-
tionnaire used in this study during the DOTS
training courses contained nine items on TB
knowledge, which were derived from a previous
TB knowledge questionnaire of the Centers for
Disease Control (CDC), Taiwan. The second part
of the structured questionnaire contained eight
items on stigmatization, and was derived from
the Attribution Questionnaire - Short Form - 8
Items (AQ-S8) for Measures of Illness Stigma.14
The questionnaire required participants to rate
the importance of indicators of TB knowledge
and stigmatization, using a Likert scale, which 
ranged from extremely unimportant to extremely
important (1–5 points). The higher the score, the
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greater the knowledge and the stigmatization.
Cronbach’s alpha values for TB knowledge and
AQ-S8 were calculated from our data using relia-
bility analysis. These values (Cronbach’s alpha
for TB knowledge, 0.72; AQ-S8, 0.68) indicated
moderate to high internal consistency for the
measurement instruments used in this study.
Participants were placed into groups accord-
ing to the geographical distance from their homes.
Standardized procedures were then implemented,
e.g. the same instructors and teaching materials
were used across the board. Participants were
asked to complete the structured questionnaire
before (pre-test) and after (post-test) training, and
the questionnaires were collected immediately
after completion. In order to assess the magnitude
of the effects of training, we analyzed the scores
of all participants. The differences in scores be-
fore and after training were compared by univari-
ate and multiple regression analysis, and the
pre-test and post-test scores were computed by
the paired t test.
Results
Pair comparisons of participants who completed
both the pre-test and post-test and related factors
are shown in Table 1. All study participants made
a statistically significant improvement in their
level of TB knowledge, with the exception of those
with a history of TB (p = 0.331). There was a reduc-
tion in stigmatization scores in general, which
was statistically significant in women (p = 0.012),
public health workers (p=0.028), 40–49-year-olds
(p = 0.035), those with an education level < 12
years (p = 0.024), those who had been a volunteer
(p = 0.018), and in those who had a history of TB
and those who did not (p = 0.034, p = 0.036).
Group comparison of related factors using
univariate analysis is shown in Table 2, and reveals
that the pre-test TB knowledge scores differed
significantly between factors. Public health workers
scored higher than DOTS workers (p < 0.001),
the 40–49-year-old group scored higher than the
other age groups (p = 0.053), those with a high
education level scored higher than those with a
low level (p < 0.001), and those who had known
TB patients scored higher than those who had
not (p < 0.001). The post-test TB knowledge scores
were consistent in general and there were no sig-
nificant differences in factors, except for those with
a history of TB, who showed less improvement
than those without (p = 0.031). There was a sig-
nificant reduction in TB stigmatization scores in
those who had been volunteers (pre-test p=0.024;
post-test p = 0.003). There were no differences for
the other factors.
Multiple regression analysis, as shown in
Table 3, revealed that those aged 40–49 years
(p = 0.003), those with a high education level (p <
0.001), and those who had known TB patients
(p = 0.001) had higher pre-test TB knowledge
scores, while those with a history of TB had low
TB knowledge scores and showed less improve-
ment in TB knowledge score after the training
course, as compared with those who did not have
a history of TB (p = 0.031). There were no signifi-
cant differences in the pre-test TB stigmatization
scores, but there were statistically significant
changes in the post-test scores, which demon-
strated a significant decrease in stigmatization
scores in DOTS workers as compared with public
health workers (p = 0.038). In addition, partici-
pants who had a history of TB exhibited a signifi-
cant reduction in stigmatization scores (p = 0.031).
Besides these factors, TB knowledge was not found
to be significantly correlated with stigmatization.
Discussion
Encouraging people to seek and complete TB
treatment is essential for the successful care and
control of the disease, and an understanding of
local beliefs, community education, and health-
worker training play important roles.5 Analyzing
TB-related social stigma as a social process en-
ables us to better understand some key social
structural factors in the organization of the health
care system, and to identify locally acceptable in-
terventions to reduce stigma.13 There is growing
TB workshop in Taiwan
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recognition that attention to knowledge and social
behavioral factors regarding TB control is needed.
The literature shows the effectiveness of witnessed
dosing in DOTS programs, but failure to com-
plete treatment is still an obstacle to the elimina-
tion of TB. A lack of knowledge of the benefits of
completing the course is a major factor that leads
to non-compliance in patients. Social stigmatiza-
tion is a specific additional problem related to TB.
Type of treatment (DOT or self-supervised), gen-
der, employment, prior contact with a TB patient,
perception of health status, attitude, knowledge
and social support have all been found to be sig-
nificantly associated with compliance.15 Our study
showed that the level of general knowledge about
TB is sufficient for health workers to work on TB
control. All participants showed considerable im-
provement, and the positive effects of the training
workshops in terms of educating health workers
were apparent. However, the number of partici-
pants with a history of TB was small (n=18), which
may have limited the statistical power of the study.
Otherwise, the educational workshops were found
to significantly increase TB knowledge.
Similar results were obtained after analyzing
the TB stigmatization scores, and we were able 
to investigate whether training workshops were 
effective in working against stigmatization, and
whether there were statistically significant differ-
ences between pre- and post-training scores. In
general, we found that there was a reduction in
stigmatization after the workshop.
Women are more likely than men to access
health services, to be treated under the DOTS
program, and to adhere to treatment, whereas men
and elderly patients need additional support to
access diagnostic and DOTS services.16 Differences
in gender and other factors were also identified
in our study. There were unremarkable changes in
stigmatization scores in men, DOTS workers,
those aged < 40 years and > 50 years, those who
had been a volunteer, and those who had known
or not known TB patients. An almost significant
difference was found in those who had not
known a TB patient (p = 0.074), which implies
that preconceived ideas about TB without prior
contact with a TB patient are more difficult to ad-
dress in terms of destigmatization. The experi-
ence of knowing a person with TB apparently
mitigates stigmatization. Participants who had a
history of TB had the lowest pre-test TB knowl-
edge scores (mean = 7.000), which reflected the
fact that TB patients had insufficient knowledge
of the disease, and no significant improvement
(p = 0.331) was found after the workshops. TB is
still considered a shameful disease; an attitude
that has a tendency to cause TB patients to hide
their disease and avoid telling others about it,
but to some degree, those who have completed
treatment and are cured may not experience strong
stigmatization. Participants who had a history 
of TB and who disclosed it in the structured
questionnaire exhibited a significant reduction
in stigmatization score (p = 0.036), as shown in
Table 1, and self-stigmatization was eliminated
effectively by the training workshop. Better under-
standing may lead to improved treatment regi-
mens, adherence to treatment, and improved
functioning and wellbeing of people with TB.17
TB control programs should address issues such
as continued respiratory symptoms, persistence
of stigma, and poor emotional quality of life in
patients with TB, even after they are cured.18
Addressing the issues experienced by patients
being treated for TB may improve adherence and
treatment success.19 The higher TB knowledge
scores of public health workers as compared with
DOTS workers (p < 0.001) showed that the for-
mer already had a high level of TB knowledge 
before attending a workshop. The fact that there
were no significant differences after training re-
flects the efficacy of the teaching material used in
the workshops. Knowledge level is correlated with
level of education, i.e. the higher the education
level, the higher the TB knowledge score; this was
also true for those who had previously known TB
patients. Interestingly, those who had been a vol-
unteer had the lowest TB stigmatization scores,
which differed significantly (p = 0.024) from the
scores of those who had not been a volunteer.
This variable still strongly affected TB stigma-
tization score after training, which suggests that
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experience as a volunteer makes it easier to deal
with stigmatization, and also that volunteers are
more sympathetic.
After the workshop, reduction in stigmatiza-
tion scores was expressed more strongly in DOTS
workers than in public health workers (p = 0.038).
It was easier to eliminate stigmatization in DOTS
workers than public health workers, and those
who had a history of TB showed a greater reduc-
tion in stigmatization score (p = 0.031). Social
support as a facilitator and stigma as a barrier are
diametrically opposed concepts, and demonstrate
the need to inform patients about TB care and
treatment. Interventions to reduce stigmatization
and promote social support at the patient, house-
hold, community, and health-care-system levels
should be part of future TB control plans.20
After controlling for the covariates, TB knowl-
edge scores were not found to be significantly
correlated with TB stigmatization scores. There is
no doubt that training plays an important part in
the TB control program, especially with regards
to increasing knowledge of TB and reducing
stigmatization.
Compliance is a potential factor that can in-
crease the cure rate of TB patients, and the uncov-
ering of other significant factors will pave the way
to improving the effectiveness of TB treatment 
programs.14 Daily health education and knowledge
of TB and its treatment have been found to be 
independently associated with adherence.21 As in
many worldwide DOTS programs, the most basic
task is to empower caregivers by training. Patient
and provider costs are enormous, as is the impact
of TB on patients and families. This information
is vital for program planners, and indicates that
existing control programs have been somewhat
ineffective.22 In our study, education workshops
were found to foster positive attitudes towards TB
control, as shown by the obvious improvement
in TB knowledge and reduction in stigmatization
after the training program in all participants. 
TB knowledge scores were inconsistent after the
workshops. Significant increases in TB knowledge
score were found in all participants, apart from
those who had a history of TB, which indicates
that TB knowledge is poor in participants with a
history of the disease, even after the training work-
shop. However, although their knowledge scores
were not significantly elevated, their stigmatiza-
tion scores were found to have reduced signifi-
cantly. There were inconsistencies with regards to
destigmatization in women and in those who
had been a volunteer, and DOTS workers showed
the greatest reduction in stigmatization score.
Those who had been volunteers showed a greater
reduction in stigmatization scores. Although no
definite correlation between knowledge and stig-
matization was found, the TB control workshops
were effective in the promotion of knowledge
and elimination of stigmatization in first-line 
caregivers.
The implementation of DOTS in a large, di-
verse country, maintenance of the quality of 
services during the rapid expansion phase, de-
centralization of program management to the
county level, and widening of the reach of the
program to encompass all sectors of society, are
some of the major challenges faced by TB control
programs.23 There is also a need to rethink the
label of “defaulter” that is often given to TB 
patients.24
DOTS workers showed less tendency to stig-
matize TB patients as compared with public health
workers. Older people and those who had been a
volunteer attached the least stigma to TB patients.
These results imply that younger health workers
need to pay more attention to destigmatization,
and should be encouraged to become volunteers.
It is very important for public health and DOTS
workers who are involved in TB control programs
to be trained to lead the way in combating TB.
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